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1. Scope

1.1 This test method covers a screening technique to
determine volatile content of materials when exposed to a
vacuum environment. Two parameters are measured: total
mass loss (TML) and collected volatile condensable materials
(CVCM). An additional parameter, the amount of water
vapor regained (WVR), can also be obtained after comple-
tion of exposures and measurements required for TML and
CVCM.

1.2 This test method describes the test apparatus and
related operating procedures for evaluating the mass loss of
materials being subjected to 125°C at lessthan 7 x10™3 Pa (5
x1073 torr) for 24 h. The overall mass loss can be classified
into noncondensables and condensables. The latter are
characterized herein as being capable of condensing on a
collector at a temperature of 25°C.

NoTEe I-Unless otherwise noted, the tolerance on 25°C and 125°C is
% 1°C and on 23°C is+2°C. Thetolerance on relative humidity is +5 %.

1.3 Many types of organic, polymeric, and inorganic
materials can be tested. These include polymer potting
compounds, foams, elastomers, films, tapes, insulations,
shrink tubings, adhesives, coatings, fabrics, tie cords, and
lubricants. The materials may be tested in the “as-received”
condition or prepared for test by various curing specifica-
tions.

1.4 This test method is primarily a screening technique
for materials and is not necessarily valid for computing
actual contamination on a system or component because of
differences in configuration, temperatures, and material
processing.

1.5 The criteria used for the acceptance and rejection of
materials shall be determined by the user and based upon
specific component and system requirements. Historically,
TML of 1.00 % and CVCM of 0.10 % have been used as
screening levels for rejection of spacecraft materials.

1.6 The use of materials that are deemed acceptable in
accordance with this test method does not ensure that the
system or component will remain uncontaminated. There-
fore, subsequent functional, developmental, and qualifica-
tion tests should be used, as necessary, to ensure that the
material’s performance is satisfactory.

! This test method is under the jurisdiction of ASTM Committee E-2 1 on Space
Simulation and Applications of Space Technology and is the direct responsibility
of Subcommittee E2 | .05 on Contamination.

Current edition approved June 15, 1993. Published August 1993. Criginally
published as E 595 - 77. Last previous edition E 595 - 90.

1.7 This standard does not purport to address all of the
safety problems associated with its use. It is the responsibility
of the user of this standard to establish appropriate safety and
health practices and determine the applicability of regulatory
limitations prior to use.

2. Referenced Document

2.1 ASTM Standard:

E 177 Practice for Use of the Terms Precision and Bias in
ASTM Test Methods?

2.2 Adjunct;

Micro VCM Detailed Drawings’

3, Terminology

3.1 Definitions:

3.1.1 collected volatile condensable material, CVCM-the
guantity of outgassed matter from a test specimen that
condenses on a collector maintained at a specific constant
temperature for a specified time. CVCM is expressed as a
percentage of the initial specimen mass and is calculated
from the condensate mass determined from the difference in
mass of the collector plate before and after the test.

3.1.2 total mass loss, TML-total mass of materia
outgassed from a specimen that is maintained at a specified
constant temperature and operating pressure for a specified
time. TML is calculated from the mass of the specimen as
measured before and after the test and is expressed as a
percentage of the initial specimen mass.

3.1.3 water vapor regained, WVR—the mass of the water
vapor regained by the specimen after the optional recondi-
tioning step. WVR is calculated from the differencesin the
specimen mass determined after the test for TML and
CVCM and again after exposure to a 50 % relative humidity
atmosphere at 23°C for 24 h. WVR is expressed as a
percentage of the initial specimen mass.

4. Summary of Test Method

4.1 This microvolatile condensable system* was devel-
oped from an earlier system for determination of
macrovolatile condensables that required much larger sam-
ples and a longer test.

2 Annual Book of ASTM Standards, Vol 14.02.

3 Available from ASTM Headquarters. Order PCN 12-505950-00.

4 Muraca, R. F., and Whittick, J. S., “Polymers for Spacecraft Applications.”
SRI Project ASD-5046, NASA CR-89557, N67-40270, Stanford Research Insti-
tute, September, 1967.
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TABLE i Test Apparatus Dimensions (See Fig. 2)

Letter mm Toierance in. Tolerance Notes
A% * 83 +0.1 0.250 +0.005 diameter®
B4 111 +0.1 0.438 +0.005 diameter®
cA 33.0 +0.1 1.300 +0.005 diameter®
DpAc 13.45 +0.10 0.531 +0.005
EAC 9.65 +0.10 0.380 +0.005
FAC 0.85 +0.10 0.026 +0.005
G°¢ 7.1 +0.3 0.50 +0.01
HA 0.75 +0.10 0.030 +0.05 stock size
JA 127 +0.3 0.500 +0.010
K 16 +0.8 e +2
L 8.0 +0.8 /e +Va2
M 16.0 +0.1 0.625 +0.005 cover plate must fit snugly
N 16.0 +0.8 % +V32
P 32.0 +0.8 iV +Va2
Q 50.0 +0.8 2 +Vaz
R 255 +0.8 1 Ve
S 04 +0.3 0.015 +0.010 half stock thicknass
T 12.0 +0.8 V7] +Va2
u 255 +0.8 i +Va2
v 25.5 0.8 1 +Vs2
w 50.0 +0.8 2 +52
X 6.0 +0.8 Va tVh2
Y 25.0 +0.8 1 tV32
4 1.6 +0.8 he +Vs2 radius, typical

4 Critical dimensions that must be maintained for test resuits to be comparabie.

& Diamaters must be concentric to +0.1 mm (+0.005 in.) for test results to be comparable.
© Dimensions include plating thickness. Satisfactory surfaces have been produced by making substrate surface finish, 1.6 pm RMS (63 pin. RMS), highly polished,
2-in.) thick.
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piated with efectroless nickel, 0. 0127-mim (0.0005-in.) thick, and finished with electroplated chromium, 0.0061-mm {0.0002-i

4.2 The test specimen is exposed to 23°C and 50 %
relative humidity for 24 h in a preformed, degreased con-
tainer (boat) that has been weighed. After this exposure, the
boat and specimen are weighed and put in one of the

AN An Anmamnstants 1n a Aannar hanting har that 10 nart
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of the test apparatus. The copper heating-bar can accommo-

date a number of specimens ‘for simultaneous testing. The
vacuum chamber in which the heating bar and other parts of
the test apparatus are placed is then sealed and evacuated to

n ynnssisen Al nd lannd T v ll\—3 Da (& X II\—S trneel Tha hanting
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bar is used to raise the specimen compartment temnerature
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to 125°C. This causes vapor from the heated specimen to
stream fr_om the hole in the specimen compartment. A
portion of the vapor passes into a collector chamber in which

som¢e vapor condenses on a pﬁ:vwﬂuy‘-‘wcxgncu and mucpcu-
dentlv temnerature-controlled chromiume-nlated collector
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plate that is maintained at 25°C. Each specimen compart-
ment has a corresponding collector chamber that is isolated
from the others by a compartmented separator plate to
pr event Cross comammauon AIIC!' A‘l n me test ap‘par'atus lS

canlad and the varnunm chamhar ie ranrscenrized with a drv
WUWIVA &G L TaVUW UL VIIGILIVWE 0 IVpIVOOWL LUV YT “ N2y

inert gas. The specimen and the collector plates are weighed.
From these results and the specimen mass determined prior
to the vacuum exposure, the percentage TML and per-
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centage CVCM are obtained. Normauy, the reportea values

are an avarasa af tha narcentasec nhtained from three
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samples of the same material.

NoTE 2—Iit is aiso possibie to conduct infrared and other analytical
tests on the condensates in conjunction with mass-loss tests. Sodium
chloride flats may be used for infrared analysis. These flats are
nominaily 24 mm (I in.) in diameter by 3.2-mm (0.i125-in.) thick, and
are supported edgewise in a metal holder that fits into the collector plate

QIC VPP =i 8 Cia: N100CY 1212t 220 1IN0 It SLLELtT

receptacle. On complcuon of the test, the Qats are placed }nt_o an
infrared sait flat holder for examination by an infrared

enactranhatometer. Ac an altarnative method. the condensate mav be

SpULH URUR0CIIAGIVE, A QU QGCTURUTE TG00, S Wattiisass &) +%

dissolved from the metallic collector, the solvent evaporated, and the

residue deposited on a salt flat for infrared tests. Sodium chloride flats
shall not be used for CVCM determinations.

4.3 After the specimen has been weighed to determine the
TML, the WVR can be determined, if desired, as follows: the

specimen is stored for 24 h at 23°C and 50 % relative
huimidity ta narmit enrmtinn Af watar vanar Tha cnaniman
LIUILUMILY W PALLLILL DUL UV UL Wwalll Yapul 1 v dpPVvILLIINVL

mass after this exposure is

and the specimen mass determined after v
the percentage WVR is obtained.

4.4 Two or three empty specimen chambers in the heater

hor and snllantar nlatac An tha ~anld har calantad far
val auu vuulvwviul plalva Vil Wiv VUIAU Vdl,y oviVwiva LUl

random, can be used as controls to ensure tha

..v 1diiuyill, «4il

vacuum exposure,

cleaning procedures have been followed after each test.
4.5 A typical test apparatus can have 24 specimen cham-
bers with 24 associated coliector piates so that a number of
manimane ~f Aiffarant tvnae ran ha tacted aarh tima the
oybvuucua Vi Nlliviviiy l:y\dﬂ WA UV IVOWWAE vawil WUV WV

foregoing operations are conducted. Three specimen com-
partments can serve as controls and three can be used for
each type of material being tested. The total time required
for specimens requiring no prior preparation is approxi-
mately 4 days. The equipment should be calibrated at least
once a year by using previously tested materials as test
specimens.

4.6 The apparatus may be oriented in any direction as
iong as the configuration shown in Fig. i is maintained and

hully matarial dase nnt fall fram tha camnla haldar nar
UUIA lidiviial UUW UVE dal VL Wae salupiav Uil aul

obstruct the gas-exit hole. The dimensions for critical com-
ponents given in Fig. 2 and Table 1| are provided so that
apparatus constructcd for the purpose of this test may
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provme uniform and comparabnic¢ resuits.

& Qionificance and Use
e ulsllulw-vv PEEEWS W WF W
5.1 This tes ethod evaluates. under carefullv controlled
.1 '1his test methog evaluates, under carefully controlled

.

conditions, the changes in the mass of a test specimen on
exposure under vacuum to a temperature of 125°C and the
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mass of those products that leave the specimen and conden

on a collector at a temperature of 25°C.
5.2 Comparisons of material outgassing properties are

valid at 125°C sampie temperature and 25°C coliector

temperature only. Samples tested at other temperatures may
be compared only with other materials which were tested at
that sa me temperature.

5.3 The measurements of the collected volatile condens-
able material are also comparable and valid only for similar

Al nmdmn o memn b sua ossefnnas P P

collector geometry and surfaces at 25°C. Samples have been
tested at samnle temneratures from 50°C to 230°C, and at

St G SRV svadspwaRiwmaWY saViil OV W WU LwV Wy Sase &

collector temperatures from 1°C to 30°C by this test tech-
nique. Data taken at non-standard conditions must be
clearly identiﬁed and should not be compared with samples

ICSICO at 1/-3 \.« samplc Iemperaturc anu AD L couector
temnerature
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5.4 The simulation of the vacuum of space in this test
method does not require that the pressure be as low as that
encountered in mterplanetary flight (for example, 10‘lz P

71n—=1d4 o ___\\ P .., s 4l o ~ = P

(10! torr)). It is sufficient that the pressure be low
that the mean free nath of gas molecules be

iGs  vaav aaa iive aiaVivvieiwe ww

comparison to chamber dxmensmns.
5.5 This method of screening materials is considered a
conservative one. It 1s possible that a few materials will have

Y g S e e

dLCCpldUlC propcrucs at lﬂC mlcnucu use lcmperalurc Du[
will be eliminated because their nronerties are not satisfac-

i3 UV VaaldlliliGeve USSR wOV wabvasr paUpvismed R U Shradialy

tory at the test temperature of 125°C. Also, materials that
condense only below 25°C are not detected. The user may
designate additional tests to qualify materials for a specific

rmeall andd e

appiication.
5.6 The determination

v

ns of TML and WVR are affected by
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the capacity of the material to gain or lose water vapor.
Therefore, the weighings must be accomplished under con-

trolled condmons of 23°C and 50 % relative hurmdlty

glass vials during the 24-h temperatu:e and humidity condi-
tlomng. The vials must be capped pno r to removal from the
conditioning chamber. Each specimen must be weighed

within 2 min after opening the vial to minimize the loss or
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absorption of water vapor while exnosed to an uncontrolled

AT g 8 ] (<1 w | oA Y ARV WA UV W Gl WLV VUIVU

humxdlty environment. While control of humidity is not
necessary at this point, the temperature for the weighing
should be controlled at 23°C, the same temperature pre-

ameiland oo sl PR,
SCrio€a 10r e L‘I"Il Storage test.

6. Apparatus
6.1 The apparatus used in the determination of TML and

CVCM typically contains two resistance-heated copper bars.
Generally, each bar is 650 mm (25 5 in) in length with a

25-mm (1-in.) square cross section, and contains 12 spec-

iman chamhare Tha anan cantinn nf sanh enaniman ahass
VAL ViIGILUWEIG. 1 LV VPV DVLVHIIVIE UL valil SpPALILICTT Lilal m UC

allows vapors from the specimen to pass through a hole int

a collector chamber where it impinges on a removable
chromlum-plated collector plate maintained at 25°C

PR T AN wr

throughout the test. (See Figs. 1 and 2.) Variations in test

annaratne canfionratinne ara annantahla ;f ~
QP paiBrus vWilligsuwiGluivio aiv avuuymutv ll

are maintained as prescribed in Table 1.
6.2 Typically, a total of 24 specimen chambers is used for
testing during a 24-h vacuum operation' three of the

i S,

chambers are maintained as controls. The test apparatus can

he mounted an tha haca nlata af 3 vaminm cuctam within o
UV 1IVMLIIVG Vi IV UGov pialy UL a4 YaLuulild Syotvill witliill a

narrow vacuum bell, 260 mm (10% in.) in diameter, that
rests on a specially adapted feed-through collar, also sup-
portcd by the base plate.

6.3 The operauon of the vacuum chamber system a

anv device far raicing tha vacsiinim hall pan ha antamati
Qi) BVVAVY AUL L@a01UE IV Tavu Uil UL val Uy aulvlilat.

controlled. Power to the heating element mounted in the

copper bars is generally controlled by variable transformers
through temperature controllers. Recorders with an elec-
tronic icepoint reference junction feedback may be used to

maonitar the heater har tammnaratnrac A haat avahangar naing
AAVIWVL UV VAW VAl VLA auuva o at VAbllallgll Willlp

1 A
a suitable fluid may be used to maintain the collector
25°C during the test.*
6.4 It is recommended that the vacuum chamber system
include automatic controis io prevent damage in the event of

nawser failure ar canling flnid ennnly fajthira whan in unat
PUWLL QGlIULIV Ul VUULLLE IUIU SUpPlY ilallule wull 1 uliat-

tended operation. Care must be taken to prevent
backstreaming of oil from vacuum or diffusion pumps into
the vacuum chamber.

L g MYy Al

6.5 The coniroiier mermocouple should be mecnamcauy

attached tn fl“lﬂ heater har nr rino tn nravant the tharma.
“Brrdviive W MVGlwi VAl Ul 1iup W l.u\;vvub MV bll\vllllu'

couple from loosening over time. It is essential that the
orifice of the sample heater and collector plate be aligned
and checked regularly. A good test of alignment and stability
is to run the same material in every sample chamber. The
results should agree within the accuracy of the test per

VoMW SLVUIN GUpAww  YYaliilia

Section 11.

oritinnl Aismanata

critical aimensions

7. Test Specimen

7.1 Finished products (for xample, elastomers, hardware,
7.

0 small pieces on ihe order of
3 hc tn fit intn the ecnarimean

CJV s W ALV RAAVVY MMMV Dyvvllu\!‘l
. Boats approxxmately 10 by 6 by 12 mm (3% by Vs by Y2
have been found satisfactory.
2
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structural parts) are cu i
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Pr oducts that require compounding are normally
ixed in 10-g batches to ensure representative samples.
aterials shall be cured as sheets, thin slabs, or thicker
sectlons to simulate application in actual use; then they shall
be sectioned in accordance with the foregoing dimensions for

specimen cubes.
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7.3 Adhesive tapes shall be applied to a surface, such as a
preweighed aluminum ring or foil, to simulate actual use.
Paints can be applied to aluminum foil by brushing, dipping,
or spraying io approximate the as-used thickness, then cured
before testing. A paint can also be cured on an inert surface

such as TFE-fluorocarbon, removed as a film, and treated as
bulk material. Some adhesives or sealants may be applied to
preweighed aluminum foil and cured.

7.4 Greases shall be placed into a boat. Liquids shall be
placed directly in a boat or absorbed in an ignited neutral
filler such as asbestos or silica and then placed in a boat. The

technique used shall be staied in the report. Liquids and
aenarially cilicAnae ara nrana +a sraan: (£ tha
CSpeliaay SuiCones, arc¢ pronc ¢ Creep; i wie

material exhibits creep to such an extent that some flows out

orancac
B Laovs,

of the boat, the test results shall be disregarded.
7.5 Minimum specimen masses in the order of 200 mg are
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required. If smaller quantities are utilized, the accuracy of
the measurements may be impaired.

7.6 It is absolutely essential that specrmen matenals not

e mamdncalandad o4 mene P

DC LUl mnau:u at any bu:p lIl ulC apcumcn ldUﬂLduUl’l

andled w1th the bare hands as oils from human skin are

volatile and condensable and thus will cause false TML and
CVCM results.

7.7 The following specimen han

ded to control contamir
1¢eC 10 control confam

7.7.1 Wear suitable gloves o ﬁ g er cots during all spec-
imen preparation steps.
7.7.2 All prevrously prepared matenals can be assumed to

| .

D€ contam matco ln Inc as-reccwea concuuon, ana must De
cleaned

wisiiva.

o
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-
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7.7.3 Use cleaning solvents that are known to be
nonreactive with the specimen material and that are known
to leave no resxdue.
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rs, foams, and other

to shave off e tenor surface of rub!
harder materials can be

soft materials. Exterior surfaces of

removed with a clean jewelers’ saw. A clean Jewelers drill
can be used to remove specimen material from the center
part of material suspected of being contaminated.

8. Procedure

8.1 Weigh a prepared aluminum foil boat and return it to
its storage beaker in a giass desiccator utilizing silica gei
desiccant.

8.2 Weigh a prepared collector and mount it into its
cooling-plate receptacle.

8 3 Add the test specimen (100 to 300 mg) to the boat and

ndition the sampie at 50 % relative humidity and 23°C for

CO
a minimnm of 24
a minimum of 24 .,

8.4 Weigh the conditioned specimen (see 4.6) using a
balance having +1 pg sensitivity.

8.5 Place the specimen and boat into a specimen com-
pariment of the heating bar in the microvolatile condensabie

cvctom 4
9] DeWwiile

42 men swmdad

NoTE 2—Prior o the operatior 1 noted in 8. J, the co‘pmr comipari-
ment bar, separator, and cooling plate shall be clean, in position, and
awaiting the specimen boats and collector plates.

8.6 Mount and screw down the respective cover plates
onto the entry end of each specimen compartment.

fMAaca than wrnmsers

rnmisada

8.7 Close the vacuum system and evac
Pa (5 x 1073 torr) or less within 1 h, usin

procedures.
8.8 Control of the collector plate temperature at 25°C (or
other temperature ifa non-standard test is being conducted)

esmdlalon alio £t Lmccic Al caccinnoa
blldll UC auucvcu Wltll ulc HDL uuur Ul pump—uuwu.

8.9 When a pressure of 7 X 1073 Pa (5 x 1073 torr) is

a r--"-w

reached, turn on the heater bar and adgust the vanable
transformers to raise the heater bar temperature to 125°C (or
other nonstandard test temperature) within 60 min If the

$r2mn w2l awvanad

amupw temperature will exceed 156°C C, up to 2h may be
required to reach temperature. Temperature controllers

should maintain bar temperatures at 125'C (or other desired
temperature)

o s~ wx -n,

0 Maintain the collector plate temperatures at 25°C (or
n

onstandard temperature).

QR
v

8.11 Maintain the heater bar temperature at 125°C (or

other nonstandard temperature) for 24 h, then close the high
vacuum valve to the pumping system and turn off the heater

Ddl' LUITCDL
8.12 Open the vent valve and backfill with clean, dry
.
nitrogen rezulated within a gage pressure range from 10 to 30

kPa (2 to4 psi) above atmosphere to cool the bars rapidly.
8.13 Allow the heater bar to cool sufﬁcrently to permrt
handiing (nominaily 2 h to reach 50°C). Then turn off the

collector-plate heat exchangers, re

1 1 v
to room pressure using the clean, dry nitrogen, and ope
chamber.

8.14 Store aluminum boats with pecimens and respective
coiiector piates in desiccators (using active silica gel desic-

cant) immediately. After specimens have cooled to approxi-
o long

mately room temperature, but no longer than 14 h, remove
and weigh each specimen within 2 mi of its removal from
the desiccators. Control collector plates are used to detect
Cross coniamination or poor technique. Mass ioss of greater

than 7{\ ug b hv a nentrcl u- ncuu“y ’I“e o poor preparauon

and cleamrm of the collector plate. Mass gain of greater than

4 Ul gltdtiel tlidll

50 pg is an indication of poor cleaning, poor bake-out of the
heater assembly, cross contamination, or poor vacuum
technique. Any cnange of 50 pg (0.05 % of a 100-mg controi

:
maec\ or grnnfm- is reason for concern and fo a review of or

i
change in techniques. All data acquired during runs when

U 14l

this occurs shall be discarded or retained with a note
indicating the d1screpancy

O 18 Ty_a __

8.15 Return the foregoing sampies to the relative hu-
miditv chambar for 24 h if the WVR is to be det

ad
migily ¢namoer Ior 24 o VR is to be determined.

Weigh the conditioned specimens (see 5.6).

=

$.1 Calculate TML as follows:
Initiai Mass, g Final Mass, g
Specimien and S;+ B, Sp+ B
boat
Boat B, B,
Specimen alone (S; + B)— (Sp+ B) -
By =S, By =S¢
Difference or L=§,-5;
mass loss L/S; % 100 = % TML
Specimen on aluminum S;+ Al + B, Sg+ Al + B,
foil and boat
Aluminum fotl Al + B, Al + B,
and boat
Specimen alone (S;+ Al + B) — (Se+ Al + B) -
(AI, + B,) S; (Al + B,) = SF
Difference or L=§ -
mass loss .
L/S; x 100 = % TML
9.1.1 A correction may be made using control boats when
calculating TML. This correction is recommended but not
required unless an excessive mass change occurs as described
in 8.14,
9.2 Calculate CVCM as follows
{ga\v 1NN = o7 {‘\lf‘lvl 1\
\Sl}l\lv\l LU S A SIS Y \l}
where
Co = mass of condensables, g = Cr — C},
N == initinl mace Af Anllantae wlnta o
L7 T ilddar mass U1 CoucClorl piai, g,
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Sa?
Cr = final mass of collector plate and condensables, g, and
S, = initial specimen mass, g
9.2.1 A correction may be made using control collector
plates when calculating CVCM. This correction is recom-
mended but not required unless an excessive mass change
occurs as described in 8.14
C o= - (7
Ls = LcF ~ “a 2)
cssle maens
11CIT,
Cs = change in mass of control collector plate, g
Ccr = final mass of control collector plate, g, and
Cc; = initial mass of control collector plate, g
9.3 Calculate WVR as foliows:
S’ —S
—f———fs X 100 = % WVR 3)
]
where
C /' — pannnditinnad mace nf enaniman and hnat aftar 74 at
F = 1CLVULIMIIVIIVU i11AJ0 Vi OpvviiLIVIL QU UUGE Qi &77 L ab
50 % :elative humidity, g, and

10.1 Report the following information:

Sa20 ARIVWRLp 2222002222eU3%

10.1.1 Trade name and number of the material, the
manufacturer, the batch or lot number, or other such

identiﬁcation,
N Ciionncnm momer AL sthhn smsamnmatinm onhadnwla famivieans
10.1.2 Summar y O in€ preparalion sCacGui® (mixing
proportions, cure time and temperature, post-cure, cleaning

procedures), date prepared,

10.1.3 Number of samples (nominally three for each
material, but many organizations use only two samples per
PORPPLY
est),

10.1.4 Samples configuration (size, shape, etc.). Statement

LDQLPENS LD RGN 2245, i€y (=3

of technique used in handlmg liquids or greases (see 7.4),
10.1.5 Statement of sample test temperature (125°C),

collector plate temperature (25°C), and duration of test and
dates of test,

10.1.6 If nonstandard sample or collector temperatures
are used, clearly mark the test report NONSTANDARD
CONDITIONS, and note the actual test temperature,

10.1.7 Initial mass of conditioned samples, .S,

10.1.8 Mass of samples as taken from test chamber

10.1.9 Final mass of samples after optional recon
for 24 h at 50 % relative humidity and 23°C, S , if WVR
determination is conducted,

10.1.10 Percentage of totai mass ioss, T}

- rar
E 9Y9

three values for each material and the

three values for each material a e av

10.1.11 Percentage of water vapor re, gained, WVR (nor—
mally three values for each material and th
determined,

Final mass of the collectors, Cx,
5 Pereentage of collected olatile condensable ma-
17,

fon mcncan mller dlacnn

PRGOS |

, VCM \normauy uree values for each material and
verage value),

vee LA

0 1. 16 Infrared spectrum or other analytical description
of the condensed contamination when determined, and
10.1.16 Remarks about any noticeabie incident or devia-

$imen Fomeme sbmemdncd mmm A4l namn Alicaceead Aol o 'S Ry

t1U11 11Ul11 Stalludiu COnuuovin UUDCI \;CU uurulg e wost.

11. Precision and Bias
11.1 Precision of these asurements was estabhshed by

temtamlalincad cc, anda L 'l ——
11€riaoorato y e Ul

7 materials oy 13 urgdnu.duom
ision for particular materials is affected by the nature of

saiial STV V) sl GL

the material as well as testing variance. For example,
monolithic, homogeneous materials with relatively low TML
and CVCM values will have high precision and low standard

....... Antowtnlea ¢hhnd nen smiea Arrea H alle

deviation, IVldlCllalb that are mixed and cured uxuxv:uuduy‘
before testing may not. .be homoeeneous or comnletelv

B i - LS P o2 0 83 9 i 2 3 4

comparable from orgamzation to organization, Despite such
possible variations, the test can successfully identify “good”
and “bad” lots of materials, and screen out reiativeiy low

Avidrnonis ntamnla fenma salaticals Avibanonian seand

OuUtgassing matcriais 1rom reiaiively uisu outigassing mate-
rials, For example, DC340 grease was tested and found to

have an average " TML value of 0.0867 % 0.03459 % for the
15 organizations. Polyethylene beads had an average TML

value of 0.38495 % .0047 % for the 15 orgamzations and an

nuasnoaa JOAAL ~AFN 1441 . NN20 07 Tha antan sanleratle -~
avilapt VUivli Ul V. 1991 L .UVoJ /0. 110 dalle puxyculyicuc

beads were tested twice previously,. TML values were

0.37986 % .0077 % and 0. 3649 + 0375 %. VCM values were
0.1253 + .01317 % and 0.1415 + .038 %. Precision for this

test method is £10 % (95 % confidence ievei) for TML and

LM OL Ene OTONA
L4V /0 1UL UV Liva,

11.2 Bias for this test method has not been determined.
11.3 Precision of WVR is influenced greatly by whether or
not the material is hydrophihc For example, CV2566

Asmm s

silicone WVR was measurea Dy is5 orgamzauons as 0.01921

4+ MN212 0L Ara 2 cioma nnnartaintuy af 42 Q 02 (18£0 olace
= WVUJIJ /Uy Vi G J OIHHIG ULV WALLLY VI 0.0 /U, NJJVT 5‘

tape had WVR of 0.09368 + .01314 %, or a 3 sigma
uncertainty of 42.1 %. A reasonable approximation is 40 to
50 % uncertainty in WVR for most materials with low

v re ren
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ANNEX

Al. CLEANING AND STORAGE

Al.1 Cleaning

Al.1.1 General—The comnonents shall be cleaned after

fabrication to remove any residual oils, etc., from the
fabrication process. The cleaning operations in Al.1.2
through Al.19 shall be performed before each test run

unless otherwise SpCCIIlC(l

Al.1.2 Aluminum Boats—Vapor degrease the boats for 5
or more min. A 1:1:1 by volume chloroform:acetone:ethanol
solvent blend has been used succcssf'ully for this purpose.

' a)

Dry the boats at 125 £ 5°C for at least 4 h.

All 2 Cnllortor Platoc Immarea and asitata callactar
Ao dedd UVBILWVIUT £ ALV ALAIAAAWAOWV Kl “v‘“.v VWiMvWwIVE

plates in the solvent. Follow this with vapor-degreasing for
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15 min. A 1: 1: 1 by volume chloroform:acetone:ethanol
solvent blend has been used successfully for this purpose.
Dry the collectors for 4 h minimum at 125 % 5°C.

Al. 1.4 Specimen Chamber and Heating Bar-Take spe-
cial care with the bar between test runs to avoid contamina
tion during subsequent tests. Wash the bar cavities and
surface with a suitable solvent. A I:1 by volume
acetone:ethanol solvent blend has been used successfully for
this purpose. Mount the bar into the system without speci-
mens. Evacuate the systemto 1 x 10~* Pa( 1 1078 torr)
and degas the bar at 150 + 5°C for 4 h minimum. Thisis
25°C above the normal test temperature. Then turn off the
heater to the bar and allow the bar to cool under vacuum.
Leave the heater chamber bar in place in the vacuum system.
It need only by removed after the test for recleaning. The
vacuum system can be configured to close off the bell
volume, if necessary, thus permitting the vacuum-pumping
system to be off over a weekend.

A 1.1.5 Separator Plate-Wash the separator plate with a
suitable solvent. A 1:1 by volume acetone:ethanol solvent
blend has been used successfully for this purpose. Use filtered
dry nitrogen gas to remove particulates and to evaporate
solvents.

A 1.1.6 Collector Plate Support-Following the system
degassing described in Al. 1.4, wipe the collector plate
support using a suitable solvent. Ethanol has been used
successfully for this purpose.

A 1.1.7 Vacuum Bell-Poor vacuum is frequently caused
by materia outgassing from the internal bell surface. Wipe
down the bell interior with a suitable solvent as required to
restore vacuum-operating efficiency. Ethanol has been used
successfully for this purpose.

A 118 Other Items-Various other items such as brackets
and standoffs can be cleaned as required by wiping with a
suitable solvent. A 1: 1 by volume acetone:ethanol solvent

blend has been used successfully for this purpose.

A 1.1.9 Cleaning Materials-All wiping materials and
swabs shall be preextracted using solvents with which they
will be used. (See Note Al .) All solvents shall be of
spectra-grade or equivalent purity. The nitrogen gas shall be
99.9 % pure, or better, and shall have a dew point of -60°C
(=76°F) or less. The gas shall be filtered using a Molecular
Sieve 5A or equivalent. Metd tubing (for example, stainless
sted or copper) that is used for gas transfer shall be cleaned
before use.

Note Al-A recommended extraction procedure for cleaning
wiping materia is a 24-h treatment in a Soxhlet extractor charged with a
mixture of 90 % chloroform: 10 % ethyl alcohal.

Al .2 Storage

A 1.2.1 Boats—After cleaning, the boats can be placed in
5-cm3 beakers with designated compartment numbers, then
stored in a desiccator that contains indicating silica gel. Seal
the unit with a low-vapor pressure grease for ground glass
joints. The boats shall be weighed within one day of being
stored.

A 1.2.2 Collector Plates-The plates can be mounted on a
circular plate rack and stored in a desiccator that contains
indicating silica gel. Seal the unit with a low-vapor pressure
grease for ground glass joints. Plates shall be weighed within
| day of being stored.

Al .2.3 Handling and Storage-Due to the nature of this
method, it is imperative that good cleaning procedures be
followed to minimize handling of cleaned parts and the
introduction of contaminants after cleaning. Hence, all
components that have been cleaned must be stored in such a
manner as to maintain their clean state.

A 1.2.4 Vacuum System-Perform periodic maintenance
in accordance with the manufacturer’ s recommended prac-
tices in order to ensure good vacuum system performance.
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APPENDIX
(Nonmandatory Information)

X1. TEST REPORTING FORM

X1.1 The following format is suggested for reporting raw data and test results.

P PR S DR

Materiai: {(name, part number, iot, eic.) .

s nsieblon. ardal tna sam; amala 4. antar ate
WWIpuvu \lualvuu VJPO, SIS b S, SO, ST, ’

Condition; {mix cure, bre or post condition, as recelved, on substrate, atc.)

mix and cure, pre o post \ , ete.

Requestor: Location:
Date: Charge No.:

Telephone:

Blanks:
Heater Position No, {

TIRAIST SISO TN L4

Initial holder mass, g

~—
o~
~—

—

~—

Final holder mass, g

Initial collector mass, g

Final collector mass, ¢

I
@
|3
8
S
‘.'.'.
z
o

Total mass loss (TML) %

Total mass gain (CVCM) %

Ave. % TML

Ave, % CVCM

A wnm maeasurament s A'\.l ~al
VY VN THSGSUTGNTIGNe 19 Upulii

Remarks: (Sample appearanoe collector appearance after test, any test anomalies, non-standard conditions, problems, etc)

Ave. % WVR

Date test begun:

Sampie temperature, °C:
Collector temperature, °C:
Date test completed:

Deanniiva dnsw

TIOOJUIT WA,

Time at test temperature hours:

Operator signature:

The American Society for Testing and Materials takes no position respecting the validity of any patent rights asserted in connection
with any item mentioned in this standard. Users of this standard are expressly advised that determination of the validity of any such
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patent rights, and the risk of iniringemer nt of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised, either reapproved or withdrawn, Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM Headquarters. Your comments will receive careful consideration at a meeting of the responsible
technical committee, which you may attend. If you feel that your comments have not received a fair hearing you shouid make your

views known to the ASTM Committee on Standards, 100 Barr Harbor Drive, West Conshohocken, PA 19428.




